What is claimed is: 



1 . A method foAinducing formation of new blood vessels in a 
mammal, wherein the methodScomprises administering to the mammal an 
effective amount of a vasculariifation modulating agent sufficient to form the 



new blood vessels in the mammaf 




lA^ Th»4ie^o>d of ^aim 1 , ^erein the vascularization modulating 
agent is GM-CSF, M-CsAb-FO^^, SDF-1, G-CSF, HGF, Angiopoietin- 
1, Angiopoietin-2, FLT-3 UgafiCoXan effective fragment thereof 



^ The metho)4 of claim 1, wherein the vascularization modulating 
agent is^M-CoV, aad^MBoWof the GM-CSF administered to the mammal is 
sufficient to increase frequenc^ofwidqthelial progenitor cells (EPC) in the 
mammal. 

^ The method,p£«tS^ 2,Wherein the increase in frequency of the 
EPC is at least about 20% as determinedly a standard EPC isolation assay. 



s 

The meth 
modulating agent admini 
differentiation in the ma 




, wherein the amount of vascularization 
mammal is sirfficient to increase EPC 



The meAo d M claim 4, wherein the increase in EPC 
differentiation's at letst aboM^^Oa^ determined by a standard EPC culture 
assay. 



7 

X The method of clailnj^^erein the amount of vascularization 
modulating agent admiqisJereirtotAe mammal is sufficient to increase blood 



4 
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vessel length in the manunal. 



The meth&dofclaim 6, wherein the increase in blood vessel 
length is at least about 5%^as determined bv a 
assay. 



10 



5^ The method of qlaim 6, wherein the amount of vascularization 
modulating agent administered tb the mammal is further sufficient to increase 
blood vessel diameter imthe manmial. 



The methodtof claim v, wherdjjn the increase in blood vessel 
diameter is at least about 5°/4as determined J5y a standard blood vessel 
diameter assay. 



15 ^"^Wii. The ^€mod of claim I, wlierein the amount of vascularization 

modulating agent administered to the mamJpal is sufficient to increase EPC 
differentiation following tissue ischemia. 



20 



1^ 

•^^44^ The method of claim 10, whereinXthe increase in EPC 
differentiation is at least about 20% as detennine\by a standard hindlimb 
ischemia assay. 



25 



The method of claim 1, wherein the amAunt of administered 
vascularization modulating agent is sufficient to increase neovascularization by 
at least about 5% as determined by a standard cornea micrbpocket assay. 



The method of claimU, wherein the amount of administered 
vascularization modulating agent is sufficient to increase EPC bone marrow 



derived EPC incorporaijon into foci. 

^'K^ The method Js^ claim 1 3 , wherein the increase in EPC bone 
marrow derived EPC incorDoration into fnr.i is at ipact aVmut "^no/. 
determined by a standard rodenfy^bone marrow (BM) transplantation model. 

rS^ The methoM of Stlaim^, wherein the mammal has, is suspected 
of having, or will have iscWemi(\ti5 



10 ri^ The method of i^Jaim 15, wherein the ischemic tissue is 

associated with an ischemic vascVlar disuse. 



15 



The method of c3laim 15, wherem the ischemic tissue compnses 
tissue from a limb, graft, or organ. 



The method of claim \5, wherein the tissue is associated with 
the circulatory system or the ^mtrai nervous system. 



^ V \ X 

1^ The method of clkim 15, ^\hereiX the tissue is heart or brain 



2 0 tissue. 



The method ofclaim 1, whereid^the is co-administered with at 
least one angiogenic protein. 



2 5 """24^ The method of clain^O, wherein the angiogenic protein is an 

endothelial cell mitogen. 
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The methdd of claim 20, wherein the angiogenic protein is 
acidic fibroblast growth fattor (aFGF), basic fibroblast growth factor (bFGF), 
vascular endothelial growtA factor (VEGF-1), epidermal growth factor (EOF), 
transforming growth factor^ndp (TGF-a and TFG-p), platelet-derived 
endothelial growth fagt3|(Pi:^CGK platelet-derived growth factor (PDGF), 
tumor necrosis factor a qTNF-dj, hepat\cyte growth factor (HGF), insulin like 
- growth factor (IGF), erythJ^opoietan, c^ny stimulating factor (CSF), 
macrophage-CSF (M-CSF)^^igij5|r^tin-l (Angl) or nitric oxidesynthase 
(NOS); or a firagment thereof. 



25v^ The method >»f claim 22, wherein the protein is one of VEGF-B, 
VEGF-C, VEGF-2, VEGF-3;Vr an effective fragment thereof 
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'^T^ A method for preventing or reducing the severity of blood 
vessel damage in a mammal, wherei\ the method comprises administering to 
the mammal an effective amount of gAnulocyte macrophage-colohy 
stimulating factor (GM-CSF); and exposing the mammal to conditions 
conducive to damaging the blood vessels, the amount of GM-CSF being 
sufficient to prevent or reduce the severity o^the blood vessel damage in the 
mammal. 



25 



The method oAclaim 24, wherein the conditions conducive to 
the blood vessel damage are an\invasive manipulation or ischemia. 

The metho^ of clal^ 25, Ml^erein the invasive manipulation is 

surgery. 



""'S:^ The method of claim 25, wherein the ischemic is associated 
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with at least ont of infection, trauma, graft rejection, cerebrovascular ischemia, 
renal ischemia, ^Imonary ischemia, limb ischemia, ischemic cardiomyopathy, 
or myocardial iscnemia. 



£_ma|£hodof claim 24, wherein the GM-CSF is administered 
mal atVeastVbout l^bqurs before exposing the mammal to the 
aging the>blood vessels. 



to the 

conditions conducive t 
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^129^ The iAethodV)f claim 28, wherein the GM-CSF is administered 
to the mammal between froA about 1 to/o days before exposing the mammal 
to die conditions conducive to damaging the blood vessels. 



31 

^ ^^he raeth€«tofcliim 28, wherein the method further comprises 
administering die GM\CSF to th^ni^mmal following the exposure to the 
15 conditions conducive toidamagingftne Diood vessels. 
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^ A method fbr treating^chemic tissue in a mammal in need of 
such treatment, wherein the mettiod copiprises: 

a) isolating end6thelial progenitor cells (EPCs) from the mammal, 

b) contacting the isolated EPCs wVh an amount of an angiogenic 
protein sufficient to induce proliferation of the EPCs; and 

c) administering the proliferated EPC\s to the mammal in an amount 
sufficient to treat the ischemic tissue. \ 



2 5 ^ The method of clai 

the following markers: CD34", flk-I"^ or 




have at least one of 
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The method of claim 31, wherein the ischemic tissue comprises 
injured blo^d vessels. 



le method of claim 33. wherein the blooH 

by an invasive riijanipulation. 

35v The rkethod of claim 34, wherein the invasive manipulation is 
balloon angioplasty, or deployment of a stent or catheter. 



The memda of clSim 35, wherein the stent is an endovascular 



stent. 



3? 

""SJ^ The mlthod of ^im 3 1 further comprising co-administering at 
least one angiogenic p^tein^ 



"3«^ The methodVof claim>37, wherein the angiogenic protein is an- 
endothelial cell mitogen or nucleic ^id encoding the endothelial cell 
mitogen. 



The methojl<jf claim 38, wHerein the angiogenic protein is 
acidic fibroblast growth factor (aFGF), basidfibroblast growth factor (bFGF), 
vascular endothelial growth factor (VEGF-l),>epidermal growth factor (EOF), 
transforming growth factor a and p (TGF-a and TFG-p), platelet-derived 
endothelial growth factor (PD-ECGF), platelet-dVived growth factor (PDGF), 
tumor necrosis factor a (TNF-a), hepatocyte grov^h factor (HGF), insulin like 
growth factor (IGF), erythropoietin, colony stimulating factor (CSF), 
macrophage-CSF (M-CSF), angiopoetin-1 (Angl) or\itric oxidesynthase 
(NOS); or a fragment thereof 
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VEGF-C 



•-C, VEGF-)^ 



method of claim 39, wherein the protein is one of VEGF-B, 
VEGF-3; or a fragment thereof 



A m^hod for detecting presence of tissue damage in a mammal, 
wherein the method c?bmprises contacting the mammal with a detectably- 
labeled population^pf-^sap^ cells (EPCs); and detecting the 

labeled cells^a<Qr near ^e site of thf tissue damage in the mammal. 



10 >2. The> 

or an ischemic vascu^ 



)f claim 41, wjierein the tissue damage is ischemia 
leaser 



15 



A pharmaceutical Woduct for inducing neovascularization in a 
mammal, wherein the product comprises isolated endothelial progenitor cells 
(EPCs) and is formulated to be phys\)logically acceptable to a mammal. 
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^Hr^ The pharmaceutical product of claim 43, wherein the product is 
sterile and further comprises at least one ^igiogenic protein or nucleic acid 
encoding the protein. 

A kit for the systemic introdudtion of a isolated endothelial 
progenitor cells (EPCs), wherein the kit composes the isolated EPCs and 
optionally at least one angiogenic protein or nuAeic acid encoding same, the 
kit further optionally comprising a pharmacologically acceptable carrier 
solution, nucleic acid or mitogen, means for delivd|png the EPCs and directions 
for using the kit. 
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46^ \The kit of claim 45, wherein the means for delivering the EPCs 
is a stent, cathe\e r or syringe. 

forenhancing endothelial progenitor cell (EPC) 

♦•U ^ •M^^.U 1 : J • _^ 

ne hematopoietic factor sufficient to enhance the 
ammal. 



effective amount 
EPC mobilization i: 



The metfiod of claim 47 further comprising co-administering to 
the manmial an effective ^ount of one or more of: granulocyte macrophage- 
colony stimulating factor (GN^-CSF); at least one angiogenic protein; or an 
effective fragment thereof 




